Hyper-IgE syndrome (HIES) is a relatively rare condition which, from childhood, renders patients susceptible to infection. Typically patients with HIES can develop various orthopaedic manifestations of this disease, namely scoliosis, pathological fractures, osteoporosis, and potentially septic arthritis. Case Report: We present the case of WJ, a 44-year old patient with known HIES(since the age of 11) and a 7-week history of left hip pain. We discuss the clinical presentation and the curveballs which came our way when investigating this patient and how we overcame them.We also demonstrate a very interesting pelvic radiograph from this patient which shows multiple sites of calcified apophyses. Something which is first unexpected in such patients and second something not previously reported in the literature. Conclusion: Several issues and conundrums can present themselves when dealing with patients known to have HIES. We demonstrate how we managed such a patient and maintained a high level of suspicion in such patient.
Introduction
The hyper-IgE syndromes (HIES; originally named Job's syndrome) are a collection of primary immunodeficiency syndromes resulting in elevated serum IgE levels and typified by recurrent staphylococcal skin abscesses, eczema, and pulmonary infections. This rare group of diseases often makes itself known during childhood and affects males and females equally [1] . The cause of HIES has been linked with hypomorphic mutations in the signal transducer and the activator of transcription 3 (STAT3) and tyrosine kinase 2 gene. Many studies have shown that the autosomal dominant (AD) form of HIES is also associated with musculoskeletalab normalities, such as scoliosis, pathological fractures, osteoporosis, and hypermobility [2, 3, 4] . Within this report, we present a case of a 44-year-old gentleman with known HIES presenting with left hip pain, and who was investigated for septic arthritis. We highlight the importance of having a low threshold for the suspicion of infection in such patients. We also demonstrate the pelvis X-ray for this patient and its findings.
Case Report WJ, a 44-year-old gentleman, with a background of HIES and recurrent chest infections, was initially seen by his consultant immunologist in the outpatient clinic and from there admitted directly to the acute trauma and orthopaedic ward. He gave a 7-week history of worsening left hip pain, with no history of trauma, and no pre-existing history of joint arthritis (given his known HIES). A week before this outpatient attendance, WJ had organized a private magnetic resonance imaging (MRI) pelvis, which demonstrated a fluid collection within the left hip joint ( Fig. 1 and 2 ). On examination, there was marked left hip tenderness with pain on hip flexion and rotation, as well as an antalgic gait. The left knee was not hot, swollen or tender and did have a full, normal range of movement. Similarly, examination of the lumbarsacral spine did not reveal any abnormality. Surrounding the left hip, there was no swelling, erythema, and no local signs of injury or infection. The patient's physiological parameters (temperature, blood pressure, heart rate, respiratory rate, and oxygen saturations) were all within normal ranges. Laboratory investigations demonstrated a normal white cell count (WCC) (6.74 × 109/l) and a C-reactive protein (CRP) of13 mg/l. The CRP level was slightly elevated, and given the history of long-termimmunosuppression (due to the HIES) this had to be and was not taken lightly. As mentioned previously, WJ was admitted to the ward with a report of the private pelvis MRI scan that had been performed. Despite this, a plain radiograph of the pelvis was still obtained (Fig. 3) , and this showed multiple sites of calcified apophyses, with an aspherical femoral head and dysplastic acetabulum. Abscess formation, including cold abscesses, can be quite common within HIES patients [5] . For this reason, the patient underwent an ultrasound (US) guided aspiration of the left hip ( Fig. 4 and 5 ). This procedure was carried out by a consultant radiologist, with a specialinterest in musculoskeletal imaging. During the procedure, only a small amount of fluid was found to be in the left hip joint. However, interestingly, in addition to the left hip, a fluid collection was also seen within the left iliopsoas. From both sites, 20ml of blood-stained fluid was aspirated. No pus was seen. The fluid sample was sent to the laboratory for microscopy, culture,and sensitivity and after prolonged incubation, no organisms were grown. Over the course of the ensuing 3days, serial blood tests demonstrated a fall in the CRP to within normal range, with no increase in the WCC. Following the US-guided procedure, WJ noticed a significant improvement in his left hip. Mobilizing was a lot more comfortable, and again no abnormality in the physiological parameters was recorded. WJ was discharged home, having not required any antibiotics. Follow-up from the orthopaedic and the immunology teams had been put in place before discharge. Discussion HIES is a rare primary immunodeficiency characterized by recurrent eczema, skin abscesses, lung infections, eosinophilia, and high serum levels of IgE. Two forms of HIES have been described, including an (AD or type 1) and an (autosomal recessive or type 2) form. Involvement of both the connective and skeletal tissues is an important feature of AD-HIES with STAT3 mutations. Patients frequently sustain fractures from seemingly insignificant trauma, and bone density is likely to be reduced [5] . Studies have shown monocytes from patients with AD-HIES resorb bone at an increased rate, similar to that of postmenopausal women. Increased osteoclastic (OC) activity and increased bone resorption predispose HIES patients to osteoporosis and a subsequent high incidence of fractures [6] .Moreover, although genetic studies had not been performed in this patient, studies have shown that common findings among HIES patients are recurrent fractures (in 57% of patients), joint hypermobility (in 68% of patients), scoliosis (in 76% of16-year-old patients and older), and reduced bone mineral density (BMD) in 54% of adults [7, 8] . Studies have shown that the hematopoietic cell-specific disruption of the STAT3 gene induces hyperproliferation of cells of the myeloid lineage. OC, the bone-resorbing cells, are from this family of precursors and are thus generated in high numbers. The same study demonstrated the STAT3 mutation in mice which all went on to exhibit increased numbers of OC, reduced bone volume and BMD [9] . Patients with a diagnosis of HIES are inherently immuno compromised and should be investigated and treated as such. Normal inflammatory/infective markers and/or physiological parameters should not be taken at face value and may always require further (sometimes invasive) investigation. This case highlights these points. In this case, as with other similar cases, a difficult decision had to be made with regard to the US-guided needle aspiration. On the one hand, it is important for us to correctly rule in (or out) a diagnosis of infection, while also trying to isolate the organism, however in doing this, we risk the possibility of introducing infection. On balance, given the clinical examination and MRI findings, we felt it was the correct decision in choosing to proceed with this procedure. What was also of interest in this case was the plain radiograph of this patient's pelvis. Classically in patients with a histor y of HIES, from an orthopaedic perspective, osteoporosis, and fragility fractures are the radiographic features frequently seen. However, in this case, we see a left flattened and broad femoral head with a dysplastic acetabulum, with several areas of calcified apophyses. The MRI and X-ray reports, too comment on the well-corticated ossified bodies over the right and left iliac crests, iliac wings, anterior superior iliac spines, ischial tuberosities, and lesser trochanters -thus paradoxically demonstrating increased osteoblastic activity, and not that of OC. Of course, the reason for this patient hip discomfort may well be due to these findings, however, with a background HIES, and MRI findings demonstrating a fluid collection in the left hip, there was not enough evidence to rule out a diagnosis of hip septic arthritis, before an US-guided aspiration.
Conclusion
The success in the management of this patient was two-fold. First, being able to appreciate and take into account the immuno suppressed state that HIES causes, and second, appropriate and timely clinical examination and investigation to rule out infection. Patients with a diagnosis of HIES always require a high index of suspicion for the possibility of infection. On the same note, despite the increase in OC numbers and activity, skeletal imaging may still take you by surprise. 
Clinical Message
Septic arthritis is an orthopaedic emergency, and early diagnosis has been shown to influence the outcome. Whether, it be a native or prosthetic joint, the appropriate investigations need to be conducted to try to rule in (or out such a diagnosis). Of course, invasive investigations, such as an US-guided aspiration, especially in immuno compromised patients, pose the risk of introducing infection, at the risk of trying to diagnose it. Finally, arthralgia in HIES patients, although may represent infection, can be a sign of other chronic orthopaedic problems, which one may not be anticipating.
